Root fracture is defined as a fracture involving the dentin, cementum, and pulp. Most fractures occur in the maxillary anterior teeth between the ages of 11 and 20 years old. The treatment for root fracture in permanent teeth involves the reduction and fixation of the displaced coronal segment. When signs of pulp necrosis or inflammatory root resorption are present, root canal therapy should be performed. Since most apical fragments maintain pulp vitality, root canal therapy is typically limited to coronal fragments. However, it' s too difficult to achieve a proper apical stop on coronal fragment.
ture involving the dentin, cementum, and pulp. This is relatively rare and comprises 0.5-7% of all cases of trauma to permanent teeth. Most root fracture in permanent teeth occurs in maxillary anterior teeth between the ages of 11 and 20 years. The most common general causes are fights or blows with external materials to the tooth 1) . Root fracture can be classified broadly as horizontal and vertical root fracture. A vertical root fracture is rare; the fracture line extends along longitudinal axis of tooth towards the root apex 2) . Horizontal root fracture, which is more common, occurs mostly in the middle third of the root and less frequently in the apical and cervical thirds 3, 4) . The treatment of root fractures varies depending on the location of the fracture line, the existence of a coronal segment, and the length of the residual root segment. Generally, the preferred treatment for a perma-201 nent tooth is reduction and fixation of the displaced coronal segment 2) . The duration of fixation should be at least 4 weeks to allow sufficient formation of hard tissue.
Sixty to eighty percentage of root fracture maintain pulp vitality. However, when pulp necrosis occurs, a root canal therapy is necessary 1) .
When pulp necrosis progresses, the root of the fractured tooth usually maintains pulp vitality 1) . Thus, root canal therapy is limited to the coronal fragment.
However, achieving a proper apical stop on the coronal fragment is difficult and perfect sealing of the fragment is difficult 5) .
Intentional replantation is a treatment approach that involves root apex treatment outside the oral cavity after intentional extraction of the tooth under the controlled environment and then replants it. The objective is to perform the 'perfect'root canal therapy. Intentional replantation is the last treatment method that can be carried out in cases of failed typical root canal therapy, failed nonsurgical endodontic retreatment using a microscope due to excessive calcification of the root canal or a large periapical radiolucent lesion, and when tooth extraction must be considered because apical surgery is impossible due to the proximity of the relevant anatomical structures 6) .
In the present case, intentional replantation was carried out to treat a root fracture in a maxillary central incisor with a calcified root canal due to previous trauma. We achieved a clinically and functionally satisfactory result.
Ⅱ. Case Report ture, the root canal of the coronal segment was calcified due to trauma, the details of which were unknown to the patient or his parents. The fracture line was between the cervical and middle third regions of the root, and the gap between the fragments was wide (Fig. 1) . (Fig. 3) . Thirty-month follow-up examinations indicated a normal lamina dura with no periapical lesion 
Intentional replantation

A B C
or inflammatory external root resorption, except for blunting of the margin of the fracture. The patient, who was satisfied esthetically, exhibited no specific clinical symptoms and the injured tooth showed physiological mobility (Fig. 4) . Ongoing assessments regarding ankylosis, inflammatory external root resorption, and the occurrence of periapical lesions in connection with the replanted tooth will be necessary.
Ⅲ. Discussion
Clinical symptoms of root-fractured teeth include extrusion of the crown and linguoversion. Tooth mobility increases the closer the fracture is to the crown; in most cases, radiography is necessary to make a diagnosis because it is difficult to distinguish clinically between displacement by luxation and fracture 1) .
Although the treatment of root-fractured teeth can be differentiated by the location of the fracture line, the presence of a coronal segment, and the length of the residual part of the root, the basic procedure is reduction and fixation of the fractured part nosis worsens. In particular, if a tooth is left dry for more than 30 minutes, the probability of survival is less than 50%. Thus, preoperative preparations must be made carefully and instruments and movements must be organized so as to reduce the extraoral time. 4 . The intake of liquid foods and good oral hygiene management are essential. If possible, an intentional replantation should be performed on the day the tooth was fractured or before the resorption of alveolar bone is severe 6, 9, 10) .
In this case, the crown portion of the root-fractured maxillary right central incisor was extracted carefully with dental forceps to minimize periodontal damage.
Also, it was easy to extract the tooth due to mobility of grade 3. A semi-rigid fixation method using a resin-wire splint was used for early fixation, and the extraoral operation was completed within 20 min, which is relatively quick. Intentional replantation was performed on the day of fracture and the patient was instructed to eat liquid foods and maintain good oral hygiene. Considering this situation, the postoperative prognosis is expected to be favorable.
MTA has many desirable properties including a good sealing ability, biocompatibility, mechanical strength, ability to increase the healing of tissues surrounding the root, radiopacity, and ability to set up in the presence of blood. MTA, which was developed for surgical root-end filling, has greater apical obturation capabilities than amalgam, IRM, and super-EBA; this can be explained by the fact that it expands during polymerization in a humid environment [11] [12] [13] [14] . Recently, Yildirim, Gencoglu 5) , Kusgoz et al. 15) reported remarkable clinical results about use of MTA to create apical plugs in fractured roots. The biggest weakness of MTA is the possibility of discoloration. However, in the present case, no clinical crown discoloration was observed (Fig. 4) .
The maxillary right central incisor of our patient exhibited a clinically sound result in terms of mobility, the response to percussion, and a radiographic evaluation at 30 months after treatment. However, periodic long-term follow-up is necessary because there is no previous report on intentional replantation limited to a crown segment in root fracture cases.
Ⅳ. Summary
In this case, intentional replantation was performed on a patient whose maxillary right central incisor had been fractured by trauma. We achieved a satisfactory result.
In all trauma cases, early diagnosis and appropriate intervention increase the likelihood of a successful result.
Like this case, in the treatment of root fracture with a calcified root canal caused by previous trauma where conventional endodontic treatment is unavailable, intentional replantation limited to a crown segment, decided in early diagnosis, is appropriate. Thus, information regarding the long-term prognosis of this treatment is currently lacking; however, it could be used as a new strategy for tooth conservation if it is used appropriately.
